It is a colorless, refractive and oily liquid.
The most common routes of absorption in industrial exposure are pulmonary1) and percutaneous2). Many papers on the metabolism of styrene have been published3)-9) and an outline of them has been given by Leibman10) (Fig. 1) . It has been shown that urinary mandelic acid (MA), phenylglyoxylic acid (PhGA) and hippuric acid (HA) as the main metabolites of styrene excreted in the urine, could be utilized as indicators for the evaluation of styrene exposure7) 9) 11) -20)
Chlorinated hydrocarbons are widely employed industrially as solvents for removing grease. They cause damage of the liver in addition to the anesthetic action observed in organic solventsw 22). In workshops, chlorinated hydrocarbons and aromatic compounds usually exist together as noxious vapor. The metabolism of aromatic compounds appears to be disturbed by coadministered chlorinated hydrocarbons. These observations have been confirmed experimentally in the case of toluene23), m-xylene24), and styrene17).
For example, in the report of Ikeda et al.17 the metabolic interaction of styrene with trichloroethylene and methylchloroform was discussed. In the present study, tetrachloromethane (TCM) was employed as the interacting agent with styrene metabolism, since its influence on the liver has been found to be especially significant among chlorinated hydrocarbons21)22).
MATERIALS AND METHODS
Experimental animals
Female Wistar rats at 6 weeks old (Kitayama Labes Co., Kyoto) weighing 270 g on average, were maintained on commercial laboratory rat chow and water ad libitum .
Each experimental group consisted of 4 or 5 animals.
Determination of urinary metabolites of styrene
After intraperitoneal injection of 2.16, 4.32 or 6.48 mmoles of styrene per kg body weight to the rats, urine samples from individual rats were collected separately from the feces at 10, 24, 48, 72, and 96 hr intervals. The urinary PhGA, MA and HA were analyzed by the method of Ogata and Sugihara25). That is to say , PhGA and HA were estimated after extraction of the urine samples and MA was determined after phenacyl-esterification of the extractive matter, by means of high performance liquid chromatography.
3. Experiments on the metabolic disturbance of styrene by TCM TCM (13 mmoles/kg body weight, i.e., 1.26 ml/kg b.w. ; TCM Group) or normal (Leibman, 1975 eliminated mainly in the urine within the first 15 hr, 71% in 24 hr, and 73% in 50 hr, after 1.8 mmoles of styrene per kg of body weight had been injected subcutaneously.
Both the present and previous"' experiments reveal that essentially all the metabolites of styrene were excreted into the urine within 72 hr after administration. Therefore, approximately one half of the styrene administered will be excreted unchanged from the respiratory organs or still remain in the various organs, especially at 4.32 and 6.48 mmoles/kg of administered styrene.
2. Influence of TCM on the metabolism of styrene TCM was injected into rats before the administration of styrene. The excretory progress of the urinary metabolites of styrene is shown in Fig. 3 . The amounts of metabolites in the TCM Groups were markedly less than those of the Control Group.
The maximum amount of excretion was observed in the 0-24 hr urine in the case of the Control Group. However, the excretion of the TCM Group hardly varied from 24
to 96 hr after the injection of styrene.
The amount of urinary metabolites excreted for 96 hr after the administration of styrene is shown in Fig. 4 . The significance test results for the amount of styrene 5 
